Interaction of 14-3-3 protein with Chk1 affects localization and checkpoint function.
The protein kinase Chk1 is required for proper arrest of the cell cycle in response to DNA damage. We have previously shown in Schizosaccharomyces pombe, that upon DNA damage, phosphorylation of Chk1 correlates with checkpoint activation and that phosphorylated Chk1 is capable of interacting with the 14-3-3 proteins, Rad24 and Rad25. The interaction between Rad24 and Chk1 is stimulated tenfold after exposure to DNA damaging agents and we postulate that it is an important event in the DNA damage checkpoint response pathway in fission yeast. We identified a stretch of leucine residues as the domain in Chk1 that mediates the interaction with 14-3-3 proteins. Substitution of leucine residues with alanine disrupts the interaction with Rad24 and also prevents Chk1 from becoming phosphorylated in response to DNA damaging agents. Cells expressing the mutants are sensitive to UV radiation. In this study, we also show that Chk1 accumulates in the nucleus in response to DNA damage and this behavior is dependent on Rad24. Interestingly, the 14-3-3 binding domain mutants also fail to localize to the nucleus prompting a search for localization sequences within Chk1. Our investigations have identified the presence of both functional nuclear import and nuclear export sequences encoded in S. pombe Chk1 that, in conjunction with 14-3-3 proteins, may play a prominent role in regulating Chk1 localization and function.